. Direct, indirect, and induced construction period jobs from 7,800 MW of wind energy construction in Nebraska (For a summary of key assumptions associated with individual scenarios, see Table 1 Tables   Table 1. 
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Report Summary
Wind power constituted more than 35% of new U.S. electric generating capacity in 2007. Common drivers of wind power include Renewable Portfolio Standards (RPS), the federal production tax credit (PTC), and rural economic development benefits. Continued expansion of the wind industry into Nebraska would bring new employment and economic development to Nebraska and the country. This report by the National Renewable Energy Laboratory (NREL) focuses on the economic development impacts that would result in Nebraska from development and operation of wind power in the state as envisioned in the U.S. Department of Energy's (DOE's) report 20% Wind Energy by 2030. Under the national 20% wind scenario, 7,800 megawatts (MW) of new wind power is added in Nebraska. A practical first step to building 7,800 MW of wind is completing 1,000 MW. We also include the estimated economic impacts to Nebraska from building 1,000 MW of wind power.
2 Indirect impacts accrue in supporting industries as a result of increased demand for basic goods and services.
3 Induced impacts result from reinvestment and spending by direct and indirect beneficiaries. 4 Jobs values are defined as construction-period jobs, operations-period jobs, and average employment impacts. All jobs totals include direct, indirect, and induced jobs. Construction-period jobs are defined as short-term, 1-year jobs, and include those jobs resulting from Nebraska-based construction and manufacturing.
In some cases, depending on the structure of the local economy, indirect and induced impacts may be greater than direct wind industry impacts. Operations-period jobs are full-time jobs that exist for the operating lifetime of the wind power facility; typically this is 20 years. Average employment is defined as the average jobs -direct, indirect, and induced -supported by wind development and operations over the full construction and operations period. This period is defined as 40 years for the 7,800 MW built in accord with the national 20% wind scenario and 22 years for the 1,000-MW analysis. All results are expressed as ranges and are based on the four possible development scenarios foreseen for Nebraska. Primary variables contributing to the range of impacts are the role of Nebraska manufacturing, the prevalence of Nebraska project ownership, and the availability and utilization of Nebraska labor.
2 Direct beneficiaries generally include wind energy developers, construction companies, operations and maintenance personnel, landowners, and equity investors. For additional examples, see Text Box 1, Text Box 2, and page 7 of this report. 3 Indirect beneficiaries include material and component suppliers as well as accountants and legal personnel. 4 Induced benefits are often associated with increased business at local restaurants and retail establishments. In short, they include all increases in economic activity driven by increased spending of direct and indirect beneficiaries. 5 Construction-period jobs are inherently short-term. One construction-period job is defined as one 2,080-hour working period or one full-time job for 1 year. The annual construction-period employment impact varies depending on the length of the construction process and the number of individuals employed. Two construction-period jobs can be satisfied by one worker working 2 years or two workers working 1 year. Manufacturing jobs are included in construction-period jobs as 1-year jobs because Nebraska-based wind development will only support manufacturing jobs during the development and construction process. However, unlike the construction industry, manufacturers may employ fewer total employees for a longer period of time (i.e., ten workers for 10 years as opposed to 100 workers for 1 year).
The results of this analysis indicate that the development and construction of 7,800 MW of wind energy in Nebraska by 2030 will support 20,600 to 36,500 construction-period jobs 5 . Operating 7,800 MW of wind energy is estimated to support 2,200 to 4,000 operations-period jobs. 6 On average, Nebraska's economy is estimated to see a boost in economic activity ranging from $140 million to $260 million 7 Assuming development and operations over a 40-year period, the average employment impact from building 7,800 MW in Nebraska is 1,600 to 2,925 full-time jobs.
annually from construction-related activities between 2011 and 2030. An additional annual economic contribution of $250 million to $442 million is estimated from operating 7,800 MW of wind capacity. Annual land-lease payments to Nebraska landowners during operations of 7,800 MW are estimated to range from $27 million to $32 million, and annual property tax payments by wind farms are expected to be on the order of $29 million.
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Economic development impacts from constructing 1,000 MW of wind power in Nebraska are estimated to be approximately 2,300 to 4,200 construction-period jobs Total lifetime economic output to Nebraska is estimated to be $7.8 billion to $14.1 billion when assuming a 20-year operations life for all wind facilities. 9 6 Operations period jobs are long-term jobs that last for the life of the wind facility; typically this is 20 years.
with a total constructionrelated economic output of $260 million to $514 million. Operating 1,000 MW of wind power is estimated to support 264 to 515 full-time jobs over the operations-period (20 years) and contributes $30 million to $57 million annually in economic activity. Land-lease payments are estimated to be $3.5 million to $4.1 million annually, and local property tax revenues are estimated to be $3.7 million annually. • Stably priced electricity for approximately 25,000 Nebraska residences • Total investment of $140 million with initial estimates that 15% ($21 million) will be invested specifically in Nebraska goods and services • Lifetime property tax payments of $5.7 million • Land-lease payments in excess of $325,000 • More than 100 construction workers over the 9-month construction period • Project revenue payments to Nebraska individuals and businesses that are at least 33% of gross power production revenues
Text Box 1: Expected Direct Impacts from Proposed Nebraska Wind Projects
Compiled by the author from developer press releases
Wind Power: A Growing and Maturing Industry with a Role for Nebraska
The wind industry 10 The rapid emergence of the U.S. wind industry has just begun to have an impact on Nebraska. Two proposed projects, highlighted in Text Box 1, demonstrate a few of the impacts Nebraskans can expect from wind industry growth in their home state during the next 12 months.
has become one of the most rapidly growing power generation industries in the country. In 2007, wind generating capacity growth was 45%, and wind energy constituted 35% of all new U.S. power generation capacity, second only to natural gas . Further, in the second quarter of 2008, the United States became the world leader in energy produced from wind power (Real de Azua 2008) . A variety of factors drive the current high pace of growth, including state Renewable Portfolio Standards, the federal Production Tax Credit, and the economic competitiveness of wind power (Wiser et al. 2007 and .
However, Nebraska's excellent wind resource -among the top ten in the country -places it in prime position to capitalize on continued growth in the industry. This potential is highlighted in the recent U.S. Department of Energy (DOE) report 20% Wind Energy by 2030, 11 where Nebraska could build more than 7,800 megawatts (MW) of wind power in a national scenario where 20% of U.S. electricity consumption is met by wind energy.
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Achieving this high level of wind energy development would have a dramatic impact on Nebraska's economy 13 The primary analysis of this report is based on the 7,800-MW capacity to be built in Nebraska under the 20% wind scenario. However, to better appreciate the near-term impacts that can be gained from building wind power, this report includes an analysis of the economic development impacts of building 1,000 MW of wind energy.
; and while it is an ambitious goal, such development is not unprecedented. Since the late 1990s, more than 5,500 MW of wind power have been installed in Texas, and the state added 1,708 MW in 2007 alone . Further U.S. installations have doubled, growing from 10,000 MW to more than 20,000 MW in the past 2 years (Clendinen 2008) . Nevertheless, building approximately 7,800 MW of wind power would require a concerted effort and significant investment. Additional transmission will also be required to reach this level of wind development. However, this analysis does not consider the economic impacts of building new high-voltage transmission development; nor do we consider the electricity rate impacts or integration costs associated with wind energy.
Quantifying Nebraska's Economic Development Impacts
Classifying Economic Development Impacts Local impacts accrue in Nebraska when spending on new wind farms is directed to Nebraska-based individuals, institutions, government, and businesses. Wind energy resources in Nebraska are generally abundant in rural areas.
9 Harvesting wind energy resources presents a prime opportunity for rural communities to capture investment and increase revenues.
Impacts are classified in this report as direct, indirect, and induced impacts. Direct impacts (see Text Box 2 for examples) go to companies engaged in development, construction, and operation of wind farms. Direct beneficiaries from wind energy include project developers, road builders, concretepouring companies, construction companies, turbine erection crews and crane operators, operations and maintenance personnel, landowner lease recipients, and project owners who receive revenues from power sales. Spending on wind projects also has indirect impacts from supporting industries that are driven by the increase in demand for goods and services from direct beneficiaries. Indirect beneficiaries include construction material and component suppliers, accountants and legal personnel who assess project feasibility and negotiate the contract agreements, banks financing the projects, wind turbine component manufacturers, and manufacturers of maintenance equipment and repair parts.
Finally, induced impacts result from reinvestment and spending by direct and indirect beneficiaries. These induced impacts are often associated with increased business at local restaurants and retail establishments but also include child care providers and any other entity that is impacted by increased economic activity and spending from direct and indirect beneficiaries.
Methodology Overview
NREL's Jobs and Economic Development Impacts (JEDI) Wind Model (Appendix I) was used to estimate economic development impacts. This input-output model relies on 2006 industry multipliers. 14 To capture the potential range of impacts, which depend on future developments in the industry and the amount of time over which the primary analysis is based, this analysis applied four economic development scenarios for Nebraska. These scenarios were derived from wind projects under development in Nebraska and interviews with Nebraska power and wind industry stakeholders. 15 14 Industry multipliers are derived from the changes in economic activity associated with changes in demand for goods and services in the year in which the multipliers were calculated. As such the industry multipliers are based on a snapshot of the economy from 2006. Industry multipliers can and do vary over time. Uncertainty associated with these results is increased by multiplier variability over time.
The four scenarios cover high and low Nebraska economic impact analyses for two 15 Industry stakeholders include wind developers active in the state, the Nebraska Public Power District's (NPPD's) economic development group, NPPD's renewable energy project managers, and the Nebraska Farmers Union.
Text Box 3. Community Development, Wind Energy, and Public Power Working Together through C-BED
In 2007, Nebraska signed into law a category of wind development focused on local communities and so named Community-Based Energy Development, or C-BED. The C-BED development model supports Nebraska's public power model by facilitating wind power development in Nebraska that is capable of capturing the Production Tax Credit (PTC) by providing the greatest rural economic development impacts to the state 1 and providing the potential for lower-cost wind energy.
2 As such, C-BED projects are perceived as a benefit to public power because they enhance public power's prerogative to support rural development 3 and support least-cost energy development while encouraging Nebraska ownership in wind energy projects and maintaining consistency with Nebraska's traditional citizen-owned public power system. 4 1 This is shown in this analysis. 2 C-BED projects qualify for state sales and use tax exemptions (Nebraska Revised Statutes 77-2704.57 ). This has the potential to reduce capital costs if all other cost parameters are competitive with projects that are not eligible for the sales and use tax exemption. In Nebraska, sales and use tax is often in the range of 6% to 7%. Depending on what is purchased in Nebraska, this benefit could be very significant. Further lower development costs may result from less opposition to C-BED projects because of their increased impacts for local communities. 3 Public power districts have a state mandate to consider economic development when making development decisions. By promoting rural economic investment and development, C-BED projects help meet this mandate. This analysis will demonstrate how much greater economic development results from C-BED projects as opposed to those that rely on traditional development structures. This mandate is highlighted in the Nebraska Revised Statutes 70-625 and 70-625.01. 4 C-BED projects require 33% of wind farm gross sales revenues to flow to qualifying Nebraska individuals or businesses. Frequently this is accomplished by obtaining local equity to finance a portion of the project, and it ensures that Nebraskans continue to maintain a stake in new power generation facilities in the state dominant project ownership models. Two dominant ownership models were considered because of Nebraska's Community-Based Energy Development (C-BED) policy (Text Box 3) and uncertainty about its role in future development.
Under the first ownership model, it is assumed that C-BED projects become the dominant development model for wind in Nebraska. 16 This increases the economic development impacts of wind projects by ensuring that a portion of the profits from a wind farm remain in Nebraska and by potentially encouraging increased reliance on local labor, capital, and materials. In addition, these projects are given financial and property rights incentives to facilitate development, which may enhance their ability to provide lowest-cost wind energy (Nebraska Revised Statutes 70-1901 -1909 77-2704.57 ).
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The early precedent for C-BED dominance is strong. The first two projects to successfully negotiate power purchase agreements with the Nebraska Public Power District, since the policy went into effect, are C-BED projects. Nebraska wind industry stakeholders frequently believe that C-BED is generally the more favorable development model because of its ability to support and fulfill public power mandates (Text Box 3).
(For a detailed discussion of the attributes of C-BED and how C-BED projects are modeled, see Text Box 3 and Appendices I and II).
18 16 This scenario assumes 80% of projects built in Nebraska are C-BED. This is believed to be a conservative scenario for a C-BED-dominant scenario due to the preferred financial and property rights treatment reserved for C-BED projects. Some Nebraska stakeholders believe that more than 90% C-BED development is a likely future for Nebraska. 17 In addition, Nebraska utilities are required by statute to evaluate C-BED projects when considering new renewable energy generation. Annual reports detailing these efforts are filed and posted on the utility Web site (Nebraska revised statutes 70-1905 and 70-1906) . 18 Including lowest-cost energy, consideration of economic development, and specific consideration of C-BED projects for renewable energy development.
Nevertheless, it remains to be seen how large a role C-BED projects will play in the long term. The second dominant ownership model assumes C-BED projects only have a marginal role in wind power development. This development trajectory is labeled Traditional Development and is based on the popular Independent Power Producer (IPP) model that has been applied throughout the country.
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High and low scenarios for each dominant ownership model are included to capture the range of development impacts that are likely to result when considering the availability and cost of local labor, local manufacturing capacity, and local raw materials. High and low scenarios reflect variability in the percentage of Nebraska goods and services that are used on wind power projects in the state (Table 1 ). (For detail on the variability between modeling parameters for the high and low scenarios, see Appendices II and III). All four scenarios are used to model slightly more than 7,800 MW of additional wind power capacity to be built in Nebraska during the period 2011-2030, as projected in the 20% Wind Energy by 2030 scenario. The ranges presented here may be interpreted as high and low boundaries to the economic development impacts.
For analyzing the impacts of 1,000 MW, the same four development scenarios presented in the primary analysis are applied with a few exceptions. First, the modeling of 7,800 MW assumes that construction begins in 2011. As such, wind manufacturing facilities are able to be built in Nebraska and become operational prior to the large growth in wind development that is observed between 2011 and 2018 in the national 20% wind scenario. However, when considering the impacts of building 1,000 MW in the next 1 to 4 years, it is less likely that local blade and tower manufacturing will be capable of supplying significant levels of towers and blades. Nevertheless, the Katana 19 In this case, we assume that only 10% of the projects built are C-BED. Projects developed in this development trajectory still allow public power entities to capture the value of the PTC. However, this analysis suggests that they may not support the mandate for economic development to the degree that C-BED projects will nor will they qualify for the sales and use tax exemptions available to C-BED projects. These two facets may limit the competitive capacity of traditionally developed projects. Summit tower manufacturer (noted in Text Box 4) is already producing in the state, and so the high scenarios (C-BED and traditional) assume that 25% of towers used in this 1,000-MW analysis could be supplied by Nebraska-based tower manufacturing. Low scenarios assume that output from existing tower manufactures is not included in the first 1,000 MW of Nebraska wind development. As well, for the 1,000-MW analysis, current market prices for equipment and maintenance are applied rather than the projected 20
Scenario Description
All monetary values are constant 2008 dollars. All totals include direct, indirect, and induced impacts. Construction-period impacts are the total construction-period impacts regardless of the length of the construction period. Annual construction period impacts can be determined by dividing the total construction-period result by the length of the construction period.
market prices that are used when analyzing development under the national 20% wind scenario.
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Jobs values are defined as construction-period jobs, operations-period jobs, and average employment impact. Construction-period jobs are defined as short-term, 1-year jobs, and include those jobs resulting from Nebraska-based construction and manufacturing.
Operations-period impacts are annual impacts that last throughout the operating life of a wind power plant; typically this is 20 years.
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Construction-Period Results
Operations-period jobs persist for the full 20-year operating lifetime of the wind power facility. Average wind-related employment is defined as the average jobs supported by wind development and operations over the full construction and operations period. This period is defined as 40 years, from the time of first construction to final operations, for the 7,800 MW built in accord with the national 20% wind scenario. For the 1,000-MW analysis, this period is defined as 22 years (2 years for construction and 20 years for operations).
Construction of a single wind power plant often presents a short-term dramatic infusion of money into local communities. However, development of 7,800 MW of wind would require years of construction. Construction-period jobs 23 20 Projected market prices assume a decline in real prices due to technological advancement, economies of scale, fewer supply chain bottlenecks, and increased industry efficiency.
resulting from 7,800 MW of wind farm construction are shown in Figure 1 . The average employment impact from construction and manufacturing between 2011 and 2030 is 1,030 to 1,825 jobs. Total economic output from building these wind power plants is estimated to be on the order of $2.8 billion to $5.2 billion. 21 That is, construction-period time varies from a matter of months to more than a year depending on the size of the development, local topography, contractor availability, etc. If the construction period lasts more than 1 year, annual construction-period impacts may be determined by dividing construction-period impacts by the number of years required for construction. 22 Construction period jobs are inherently short-term. One construction-period job is defined as one 2,080-hour working period or one full-time job for 1 year. The annual construction-period employment impact varies depending on the length of the construction process and the number of individuals employed. Two construction-period jobs can be satisfied by one worker working 2 years or two workers working 1 year. Manufacturing jobs are included in construction-period jobs as 1-year jobs because Nebraska-based wind development will only support manufacturing jobs during the development and construction process. However, unlike the construction industry, manufacturers may employ fewer total employees for a longer period of time (i.e. ten workers for 10 years as opposed to 100 workers for 1 year). 23 This value is the total number of 2,080-hour labor blocks or single-year jobs supported by construction and manufacturing. Table 1 and appendix III)
Construction Period Jobs
Building 1,000 MW of wind in Nebraska over the next 1 to 4 years will also have large impacts in Nebraska. Construction-period jobs resulting from 1,000 MW are shown in Figure 2 . Total construction-period economic output is estimated to range from $260 million to $514 million across the four 1,000-MW development scenarios. Long-term jobs throughout the development period are shown in Figure 3 . This graph represents the growth in jobs supported by operating wind power plants as new capacity is added. By 2018, operating wind power plants are expected to support roughly 2,200 to 4,000 full-time workers for as long as these projects continued to operate, estimated at 20 years. Economic activity from plant operations would follow precisely the same trend as operations jobs. The magnitude of economic activity resulting from operating 7,800 MW is shown in Figure 4 . In Nebraska, statelevel impacts from operating wind power plants are enhanced by the state's C-BED policy, which encourages project financing to be structured so that revenue from power sales flows into Nebraska communities. Operating 1,000 MW of wind power also produces noteworthy economic impacts. Long-term jobs supported by 1,000 MW of operations are shown in Figure 5 , and the annual contribution to economic activity from operating 1,000 MW of wind is shown in Figure 6 . 
Employment Impacts from Operating Wind Power
Total Economic Impacts
Assuming a total lifetime of 40 years (2011-2050) -from the beginning of construction until the final plant halts operations -average employment impacts from 7,800 MW are 1,600 to 2,925 fulltime jobs. Total economic output of 7,800 MW from construction and 20 years of operations is estimated at $7.8 billion to $14.1 billion. Assuming 20 years of operations, total land-lease payments are estimated to range from $547 million to $641 million and total tax contributions are expected to be on the order of $570 million (Table 2) .
Assuming a 2-year construction period and 20 years of operations, the average employment impact from building and operating 1,000 MW is 345 to 659 full-time jobs. Economic output from construction and 20 years of operations for 1,000 MW is estimated to range from $868 million to $1,640 million. Total land-lease and tax payments for 1,000 MW over the 20-year operations are estimated at $70 million to $82 million and $73 million respectively (Table 2) . 
Analysis and Conclusions
Fundamentally, it is the investment in Nebraska from wind energy development and the financial returns that flow back to Nebraska businesses, individuals, and government that drive the state's economic development impacts from new wind power. Increasing reliance on local labor, materials, and manufacturing 25 increase economic development impacts. Likewise, reductions in the local investment and Nebraska financial returns would diminish the state's economic development impacts.
In addition to the share of the initial investment that remains in Nebraska, it is estimated that if the C-BED development model becomes dominant in Nebraska, approximately 26% of all wind energy production revenues will flow to Nebraska-based individuals and businesses as equity returns. 26 In contrast, if the traditional development model dominates, only 3.3% of project revenues are expected to remain in Nebraska. 27 One factor that could potentially reduce the impacts of wind power development is increased consolidation and specialization in the industry. This will diminish development impacts if it results in very high reliance on out-of-state contractors for construction and O&M labor. Such a scenario is possible if Nebraska construction companies do not embrace wind development or if the development period is chaotic with periods of rapid and stagnant growth that do not facilitate the development of a skilled local labor force or encourage manufacturing investment.
Such divergence is a large factor in explaining variability between the C-BED results and the traditional scenario results.
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26 Assuming 80% of the projects are C-BED, the minimum revenue stream for each C-BED project is 33%.
In addition, if project owners consolidate operations and routine monitoring of wind farms to centralized stations around the country and rely heavily on short-term contracted crews to perform unexpected maintenance, O&M impacts could be decreased below the values presented in this analysis.
Text Box 4: Economic Development and Manufacturing Impacts
In Nebraska:
Katana Summit Columbus, Nebraska Tower Manufacturer
• Constructed a 250,000-square-foot manufacturing facility Compiled by F. Oteri, NREL (www.windpoweringamerica.gov) However, there is also the possibility that Nebraska impacts could exceed those laid out in the high scenarios. Previous research shows that construction materials and wind turbine manufacturing are generally more instrumental in driving economic development impacts than where project-related labor is sourced (Lantz and Tegen 2008) . As a result, an increase in Nebraska-based wind-turbinerelated manufacturing coupled with increased reliance on local materials would cause the economic development impacts to be higher than those projected in this analysis. Text Box 4 highlights the impacts that manufacturing is already producing in Nebraska and Iowa. Text Box 5 uses Iowa as a case study to demonstrate how significant the impact of local manufacturing can be. Further, if an increased number of Nebraska's projects utilize C-BED incentives or if C-BED projects exceed the minimum qualifications necessary to be granted C-BED status, this will also increase the share of project revenues that flow to Nebraska individuals and communities and increase in economic development impacts.
Based on the added financial incentives associated with a qualifying C-BED project, the potential for reduced public opposition, and the increased protection from eminent domain, there are significant reasons to believe that without future policy changes the C-BED development model will become the dominant wind development model in Nebraska. If this occurs, the level of C-BED projects and C-BED impacts could exceed those that are estimated here.
In conclusion, the economic development impacts to Nebraska from wind power on the order of that expected under the DOE's report, 20% Wind Energy by 2030, are estimated at $7.8 billion to $14.1 billion dollars in economic activity and an average of 1,600 to 2,925 full-time jobs between 2011 thru 2050. In addition, building 1,000 MW of wind can provide $870 million to $1,640 million in economic activity and provide jobs for an average of 345 to 649 people for the next 22 years.
Text Box 5: The Role of Iowa's Manufacturing in Shaping Economic Development Impacts
Iowa is a leading state in terms of installed wind power capacity. In addition, it is the leading state for large-scale wind power manufacturing. Presently, there are six major existing or planned manufacturing facilities in Iowa which, when completed, will have the capacity to supply more than 1,000 MW of turbine blades and turbine generator components.
1 In addition, out of current proposed projects in Iowa, it is estimated that 13% have selected turbines that could be manufactured by facilities in the state.
2 Based on this information, we developed three scenarios for Iowa that demonstrate the potential economic development impacts that in-state manufacturing can provide from Iowa's next 2,400 MW of wind power. The figure below highlights the results of local manufacturing on economic development. 
Total economic development impacts in Iowa
Millions of Dollars
Landowner Payments
Property tax payments
Operations Period
Construction Period 1 Two tower manufacturers have announced plans to build production facilities in Iowa; however, recent developments suggest that one of these proposed facilities may not be built. It is possible that these facilities will also produce at least 1,000 MW of turbine towers annually. However, potential production numbers from these facilities is not yet known. To analyze the economic development impacts of wind power, literature reviews and interviews were conducted to obtain data for economic development impacts modeling. Applicable information was acquired from Nebraska electric industry contacts, state tax officials, wind power project developers, and press releases of proposed wind facilities. This information was compiled and utilized to develop the four scenarios considered in this report.
Acquired data were applied to the National Renewable Energy Laboratory's (NREL's) latest Jobs and Economic Development Impacts Wind (JEDI Wind)
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The JEDI model is an input-output model tailored to the wind industry and based on economic multiplier data (2006) For the purpose of modeling project revenues expected to accrue from C-BED incentives, a 9% return on equity is assumed in both the high and low scenarios. Revenues are modeled as a return on equity investment with a repayment term of 20 years. Nebraska equity is considered to constitute 33% of project financing. For the purpose of modeling, the remaining 67% of project financing could be in the form of non-Nebraska equity or debt. In addition, it was assumed that 50% of revenues that flow to Nebraska entities were reinvested or spent in Nebraska. For additional information on specific inputs into the JEDI model, see Appendix IV.
These results represent the total economic development impacts resulting from wind development. They do not represent the net benefit of wind development relative to any other specific generation resource, nor do they incorporate costs, rate or integration, to electricity consumers.
Appendix II: Supplemental Discussion
Wind Energy and Public Power Expanded Nebraska's status as a public power state has provided electricity rates that are among the lowest in the country, and public power has served Nebraska residents successfully for many years.
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C-BED legislation specifically addresses the two primary barriers to wind energy development that previously existed in Nebraska. First, public power, as a result of its taxexempt status, is not able to qualify for federal wind energy support in the form of the federal Production Tax Credit (PTC).
The state's Community-Based Energy Development (C-BED) legislation, signed into law in 2007, provides policy mechanisms that allow wind energy to support and reinforce public power's mandates. 31 Second, the vast majority of wind power development around the country has been carried out by Independent Power Producers (IPPs) who contract power sales with retailers through Power Production Agreements (PPAs). While IPPs selling power to Nebraska's public power districts would allow the public power retailers to capture the PTC, IPPs have been hesitant to invest in Nebraska due to legacy statutes that date back to Nebraska's transition to a 100% public power state. During this era, the legislature gave public power districts and municipalities the authority of eminent domain over privately owned power assets in order to move the state to public power. With these statutes still a part of the Nebraska code, IPPs have not been willing to undertake the potential risk of asset condemnation by Nebraska's public power districts (PADD 2006) . However, C-BED legislation requires that electric suppliers in the state limit their power of eminent domain when they have contracted a PPA for 10 years or more from a C-BED project (Nebraska Revised Statutes 70-1909) .
As a result, wind power owned by Nebraska's public power utilities is less competitive with traditional power generation resources. Projects that qualify for the PTC are generally competitive with wholesale energy markets around the country . This conflicts with public power's leastcost mandate because it hinders the competitive nature of wind power. C-BED projects are owned and operated by taxable entities and therefore, are theoretically capable of providing power at rates that are competitive with prices observed at wholesale trading hubs.
Further, as C-BED projects are shown to have enhanced economic development impacts, encourage Nebraskan ownership, and potentially reduce costs through additional state sales 30 According to the U.S. Energy Information Administration (eia.doe.gov), the average retail price for electricity in Nebraska in 2006 was 6.07 cents/kWh (total electric industry). This places it well below the national average of 8.90 cents/kWh and gives it the status of sixth-lowest retail electricity rate in the country. 31 While there is a federal mechanism for support of wind power owned and operated by tax-exempt entities (the Renewable Energy Production Incentive), it has remained significantly underfunded and has not provided the support that the legislation allows for. and use tax exemptions, they support public power mandates of economic development and least-cost power production.
Modeling and Analytical Considerations
Modeling 7,800 MW of wind development over a 20-year period presents a variety of challenges. A primary challenge is forecasting how the wind industry will evolve and mature over this time period and estimating the ability of Nebraska labor, services, and materials to capture demand for wind development in the state. For this reason, the high and low scenarios for the two types of development models were developed.
The increased economic impacts that arise from C-BED projects are primarily the result of gross power sales revenues that flow to Nebraska residents and businesses. Simply requiring revenues from project operations to remain in-state provides a significant boost to economic development in the state. Additionally, because revenues from a successful wind project are required to go to Nebraska entities, they are also more likely to be reinvested and spent in Nebraska. Spending profits from energy sales in Nebraska further stimulates indirect and induced impacts from wind farm operation. These modeling efforts assume that 50% of project profits that flow to Nebraska residents and businesses are spent or reinvested in Nebraska.
Furthermore, in modeling of C-BED projects, it is assumed that projects are successful and profitable. In effect, payments to equity at an assumed interest rate are modeled as project expenditures, and such an approach requires a profitable project. It is also assumed that PPA negotiations take into consideration the tax credit benefit that is accrued by wind farms that qualify for the PTC. Therefore, the gross revenues from a PPA may not capture the full value of a wind power project. Regardless, all Nebraska-based entities that receive a portion of PPA revenues as individual equity holders receive a 9% return on investment (ROI) annually. Nine percent is chosen as it represents a reasonable annual ROI for individuals and small business that may consider investing capital, labor, or services in a wind farm. Finally, it is assumed that project developers only meet the minimum requirements to qualify for C-BED projects. In fact, developers may exceed these minimum expectations with the effect of increasing economic development impacts. In addition to accounting for PPA revenues in the C-BED model, a moderately increased reliance on local materials and services is incorporated. 32 32 This is due to the more active participation of local stakeholders and the potential for local ownership that may exercise a preference for local labor. However, in cases where private developers already utilize all available in-state resources, labor, and materials, this extra boost to local economies may not occur simply because the skills and resources do not exist. One possible example here is in consideration of turbine availability. In the current world of wind turbine scarcity, Nebraska developers may secure turbines from any company that can deliver them. However, in a less scarce turbine supply scenario, which we envision as the industry matures, developers may prefer Nebraska-manufactured equipment to reduce transportation costs. Nevertheless, if all Nebraska-manufactured equipment is directed elsewhere, neither C-BED projects nor traditionally developed projects will be capable of procuring locally manufactured equipment and therefore Constants throughout all scenarios include property tax payments and landowner leases. In addition, manufacturing tends to be correlated with demand for wind turbines rather than a specific development model. As a result, the high and low manufacturing parameters are the same in both the traditional and C-BED development models. During the O&M period, both the high scenarios rely 100% on local labor. Generally, the high O&M scenarios are similar because experience suggests that when feasible, even corporately developed and owned projects utilize as much local labor and materials as possible, simply because it is economically efficient. As a result, it is assumed that those materials that cannot be procured locally by corporate developers are unlikely to be procured by C-BED projects simply because they are unlikely to be available from local vendors. This includes services such as insurance or specialized wind turbine tools and parts. For additional information in regards to modeling inputs, see Appendix III.
Manufacturing and Economic Development
In Iowa, wind-turbine-related manufacturing is already producing large economic impacts. In contrast, Nebraska is only now beginning to experience the economic impacts of windenergy-related manufacturing with the June 2008 opening of the Katana Summit LLC manufacturing facility for wind turbine towers.
Manufacturing has an immense potential to increase the economic impacts that can accrue in Nebraska from building wind power both in Nebraska and the surrounding region. A few of the primary manufacturing opportunities include wind turbine blade manufacturing, tower manufacturing, and drive train assembly. These three categories of development represent the types of manufacturing facilities that have been rapidly expanding in Iowa, Colorado, and elsewhere. Iowa is expected to provide each of these specific services in the near future and has virtually achieved a full supply chain of major wind turbine components. In addition, wind turbines (especially the drivetrains) consist of numerous subcomponents, including bearings, gearboxes, and power generators (each consisting of multiple machined subcomponents). As a result, the opportunity for wind turbine manufacturing presents an array of possibilities.
Caveat
This analysis is based on the construction of a specific capacity of wind power in Nebraska. Fundamentally, this analysis only applies if this development occurs. Developing this magnitude of wind power may require new policy, at either the state or federal level, and is very likely to require new transmission. No presumptions or recommendations about how to achieve this specific installation capacity are made. These results merely represent what is estimated to be the impacts if Nebraska builds this specific volume of wind power. Any changes or deviations from the actual inputs summarized in Appendix IV will change the results.
no differences will exist in this parameter regardless of preferences for or against Nebraska-based manufacturing. 
